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(54) BASIC STYRYL DYES FREE FROM SULPHONIC ACID 
GROUPS, THEIR FRODUCTION AND USE 

(71) We, SANDOZ LTD., of 35 Lichtstrasse, 4000 Basle, Switzerland, a Swiss 
Body Corporate, do hereby declare the invention, for which we pray that a patent may 
be granted to us, and the method by which it is to be performed, to be particularly 
described in and by the following statement. — 

This invention relates to basic, styryl dyes, which contain no sulphonic acid groups. 
More particularly, this invention provides basic, styryl dyes, free from sulphonic 
acid groups or salts thereof and of formula I, 
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in which the radicals R, which may be the same or idfTerent, signify unsubstituted or 

substituted hydrocarbon radicals, 
Ra signifies an unsubstituted or substituted alkyl radical, 
either (i) R„ signifies a hydrogen atom, 

R 2 signifies and unsubstituted alkyl radical or an alkyl radical substituted by one or 

more halogen atoms or cyano, aryl or alkoxy radicals, 
and R 3 signifies an unsubstituted alkyl radical, an alkyl radical substituted by one or 
more halogen atoms or cyano, aryl or alkoxy radicals, an unsubstituted aryl radical 
or an aryl radical substituted by one or more halogen atoms or alkyl, alkoxy or 
cyano radicals, 

R c signifies a hydrogen atom, and R 2 and R 3 together with the nitrogen atom to 
which they are attached signify a saturated or partially saturated, heterocyclic ring 
of 5 to 7 ring members, 
or (iii) R 2 signifies an unsubstituted alkyl radical or an alkyl radical substituted by one 
or- more halogen atoms or cyano, aryl or alkoxy radicals, and R :1 and R.., together 
with the nitrogen atom and carbon atom to which they are attached and trie carbon 
to which the nitrogen atom is attached, signify a saturated or partially saturated, 
heterocyclic ring of 5 to 7 ring members, 
either (x) R 4 signifies a hydrogen atom or an unsubstituted or substituted alkyl radical, 

and R s signifies an unsubstituted or substituted alkyl or aryl radical, 
or (y) R 4 and R s , together with the nitrogen atom to which they are attached, signify 

a saturated or partially saturated, heterocyclic ring of 5 to 7 ring members, 
R 7 signifies a hydrogen or halogen atom, or an unsubstituted or substituted alkyl radical, 
A D ~ signifies an anion, 
n signifies 1, 2 or 3, 

and the rings B and D may optionally be further substituted by one or more non-water- 
solubilising substituents. 

Suitable hydrocarbon radicals for R in formula I, include unsubstituted and sub- 
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2 1,372,622 

stituted alky!, cycloalkyl of 5 to 7 ring carbon atoms and aryl radicals, for example a 
cyclohexyl, alkylcyclohexyl or phenyl radical. 

Where two substituents in formula I combine with adjacent atoms to form a hetero- 
cyclic ring, suitable heterocyclic rings include pyrrolidine, piperazine, morpholine, 
c aziridine and piperidine rings. 

As used herein, the term " alkyl " signifies a straight or branched chain alkyl radi- 
cal of 1 to 12, suitably 1 to 6 and preferably 1 to 4 carbon atoms. Suitable substituted 
alkyl radicals include alkyl radicals substituted by one or more halogen atoms, or 
hydroxyl, cyano or aryl radicals. Preferred aryl substituted alkyl radicals, i.e. aralkyl 
10 radicals, include the benzyl radical. Suitable aryl radicals include the phenyl radical. 

As used herein, the term " alkoxy " signifies an alkoxy radical of 1 to 6, preferably 
1 to 3 carbon atoms. 

As used herein, the term " halogen " signifies bromine, fiuorine, iodine or, prefer- 
ably, chlorine. 

15 The anion A°S may suitably be an inorganic or organic anion, such as a halide, e.g. 

chloride, bromide or iodide, sulphate, di sulphate, methylsulphate, aminosulphonate, per- 
chlorate, carbonate, bicarbonate, phosphate, phosphorus molybdate, phosphorus tung- 
state, phosphorus tungstic molybdate, benzenesulphonate, naphthalene, sulphonate, 4- 
chlorobenzenesulphonate, oxalate, maleate, malate, acetate, propionate, lactate, succin- 

20 ate, chloracetate, tartrate, methanesulphonate, or benzoate ion, or a complex anion, such 

as that of zinc chloride double salts. 

Preferred dyes of formula I include those in which each radical R signifies a methyl 
radical, in particular those of formula la, 



tCH 3 ) 2 N-O2S 
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C-CH3 
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in which R,' signifies a methyl or ethyl radical, 25 
R 2 ' signifies an unsubstituted alkyl radical, an alkyl radical substituted by one or more 

halogen atoms or cyano groups, or a benzvl radical, 
and R 3 ' signifies an unsubstituted alkyl radiocal, an alkyl radical substituted by one or 

more halogen atoms or cyano radicals, a benzyl radical, an unsubstituted aryl 

radical, or an aryl radical substituted by one or more halogen atoms or alkyl or 30 

alkoxy groups, 
and and n are as defined above. 

The. invention also provides processes for the production of the dyes of formula I, 
characterised by 

a) reacting a compound of formula II, 35 




in which R, R„ R 4 , R s and ring B are as denned above, or a compound of formula III, 



Vo 2 sYV c ' R 



l 

Ri 



in which R, R„ R.„ R 5 , A*- , n and ring B are as defined above, with a compound of 
formula IV, 
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in which R 2 , R 3) Rc, R 7 and ring D are as defined above, provided that, when a com- 
pound of formula II is employed, the reaction is either carried out in the presence 
of, or the product resulting from reaction between the compounds of formula II 
and IV is treated with, an acid of formula V, 

H— A V 

in which A signifies a radical convertible into an anion A"^, as defined above, 
or b) quaternising a compound of formula VI, 




lO in which R, R„ R z , R 3 , R. i5 R*, R lo R T and rings A and B are as defined above, with an \q 

appropriate quaternising agent, and, where required, converting the anion A"^ in 
a resulting product into another anion A' ( =. 

Process a) is suitably carried out at a temperature of from 50° to 130°C, prefer- 
ably 70° to 100°C, and in the presence of an organic solvent, e.g. acetic acid. Where a 

15 compound of formula II is reacted with a compound of formula IV in the presence of 15 

an acid of formula V, the latter may, if appropriate, e.g. when it is acetic acid, serve as 
the solvent. Alternatively, where the acid V is a mineral acid, the solvent may comprise 
a mixture of water and an organic solvent. 

The quaternisation in process b) may be carried out in conventional manner, for 

20 example in an inert solvent, in an aqueous suspension, or alternatively, and where appro- 20 

priate, by employing an excess of the quaternising agent to provide a reaction medium. 
The process may, if necessary, be carried out at an elevated temperature and in a 
buffered medium, provided suitably by an organic acid and, if necessary, a base. Suit- 
able quaternising agents include compounds of formula R,A, in which R, and A are as 

25 defined above. Particular quaternising agents include alkyl halides, such as ethyl chlor- 25 

ide, bromide or iodide, alkyl sulphates, such as dimethyl sulphate, benzyl chloride, 
acrylic amide hydrohalides, e.g. CH L . ■- CH — CO— NH..HC1, chloroacetic alkyl esters, 
/?-chloropropionic acid amides, epoxides, such as ethylene oxide and propylene oxide, 
and epichlorohydrin. 

30 In process a) and process b), it will be appreciated that, where required, the anion 30 

in a resulting product may be converted into a different anion in conventional 
manner, for example by means of an ion exchanger, or by reaction with salts or acids, 
if necessary in more than one step, e.g. via the hydroxide or bicarbonate. 

The resulting compounds of formula I may be isolated and purified using conven- 
35 tional techniques. 35 

The compounds of formula II, III, IV, V and VI are either known or may be 
produced in conventional manner from available materials. 

The dyes of the invention are suitable for the exhaust or pad dyeing and printing 
of polyacrylonitrile and acrylonitrile copolymer fibres in loose form, as yarn and in the 
40 various textile forms, and for dyeing the component of such fibres in blends, e.g. yarns 40 

and fabrics, with other fibres. They may also be used for exhaust and pad dyeing and 
printing synthetic polyamide anl synthetic polyester fibres modified by the introduction 
of acid groups, such as those described in Belgian patent 706,104 and I'nitcd States 
patents 3,018,272 and 3,379,723. The present dyes may also be used for dyeing leather 
45 and paper. 45 

The dyes of the present invention have good solubility in organic solvents and are 
suitable for the coloration of plastic materials and synthetic and natural resins, in the 
presence or absence of solvents. 

In exhaust dveing, the dyes may suitably be applied from neutral or acid aqueous 
50 media, and at a temperature of from 60° to 100°C, or at a temperature above 100°C 50 

and under pressun. Level dyeings may be obtained without the assistance of retarders. 
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The dyes of the present invention may advantageously be used alone, in admix- 
- ture, or in admixture with other basic, cationic dyes. 

Dyeing with the dye sof the .present invention, particularly on polyacrylonitrile 
and acrylonitrile copolymer fibres, generally results in level dyeings which have good 
5 fastness to light and wet treatments, such as washing, water, sea water, dry cleaning, 5 

crossdycing and solvents, and also to sublimation, pleating and decaying. The dyes are 
well soluble, particularly in water, and show good stability to salt and pH conditions. 
They reserve natural and synthetic pblyamide fibres and their stability to lengthy dye- 
ing times at the boil is noteworthy. 
10 The dye of formula VII, 10 

CH 3 w 



C H / Y~I~ CH3 y V / CH3 Cl6 

k^-"-"-<3-<Q^0C 2 H 5 



l« 3 

is described in United States patent 2,242,474 for the dyeing of polyacrylonitrile. The 
present dyes show improved light-fastness properties on polyacrylonitrile fibres, over 
this dye. 

1 5 Furthermore, the dyes of the present invention are faster to light on acid modified, 1 5 

i.e. basic dycable, polyester fibres, than the dye of formula VIII, 

■ CH-, ™! 
H 3 COOC-f ]) C — C H3 CH3 y 2 ZnClt 



jc-CH=CH-<(^2V<f 



N ^— ^ X >" OC 2 H 5 

CH 3 

which is described in United States patent 2,350,393. 

The following Examples, in which all parts and percentages are by weight and all 
2(. temperatures are in degrees Centigrade, illustrate the invention. 20 

EXAMPLE 1 [process a)]. 
280 Parts of 5-N,N-dimethylsulphonamido-l,3,3-trimethyl-2-methylehe indoline 
are stirred into 275 parts of acetic acid, and 216 parts of the aldehyde of the formula 
XI, 

25 ohc-J- N t/ 21 25 




30 



are introduced into the solution. The violet-coloured mixture is raised to 50 — 55° and 
stirred at this temperature for 3 hours. Over the course of the next hour, the reaction 
mixture is added to a solution of 300 parts of common salt and 2500 parts of water. 
Stirring is continued for 2 hours while the dye formed, which is of the formula XII, 

ICH 3 )N-0 2 S f" 3 xa . 

YV-C-CHJ C "3 C H 2 -CH 2 -CN 

CH 3 

setdes out. It is isolated by filtration and washed with a little brine. This water-soluble 
dye gives dyeings of red-violet shade on polyacrylonitrile and acrylonitrile copolymer 
fibres, which have good light and wet fastness properties. 

EXAMPLE 2 [process a)]. 
- f To a solution of 280 parts of 5-N,N-dimethylsulphonamido-l,3,3-trimethyl-2- 35 

J methylene indoline in 350 parts of acetic acid, are added 241 parts of the aldehyde of 

the formula XIII, 
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The blue-violet mixture is raised to 80 — 90° and reacted for 2 hours at this tem- 
perature with stirring. The reaction mixture is diluted with 2500 parts of water, and 
250 parts of common, salt and. 75 parts of zinc chloride are then added to precipitate the 
dye of the formula XIV, 



(CH 3 )2N-02S 




j t H v. 



The mixture with the precipitated dye is stirred for a further 2 hours, after which 
the dye is filtered and washed with brine. The resulting dye dissolves in water and gives 
dyeings of violet shade on polyacrylonitrile and acrylonitrile copolymer fibres, which 
show good light and wet fastness. 

The structural composition of further dyes is shown in Table T below. They are 
produced by the procedure of Example 1 or 2 and are of the formula IX, 



CH 3 



CH 3 



I 



N -O2S 




CH3 

C - C H 3 
^C-CH= CH 
I 

R 20 



*21 



< 



<22 



*23 



n3 



IX 



10 



15 



where R 2 o, R2U R22 and R 23 have the significance indicated in the table and, 
A 11 ® and n are as defined above, may in particular be any of the specific anions 
hereinbefore mentioned. 
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TABLE T 



No. 


R 2 o 




R 22 




Shade of dyeing 
on polyacrylo- 
nitrile fibre 


3 


-CH 3 


H 


-CH 3 


-CH, 


bluish red 


4 




H 


-C 2 H 5 




red -violet 


. 5 




H 




-CH, 


1 9 


6 




H 


-C 4 H„ 


-C 4 H 9 




7 




H 


-C 2 H 4 C1 


-CH 3 


♦ » 


8 




H 


» * 


-C 2 H 5 


f y 


>" 




H 


-C 2 H 4 -CN 


-CH 3 


bluish red 


10 




H 


» » 


-C 2 H 5 


9 1 


H b 




H 




-C 2 H 4 CN 




12 




H 


-C 2 H 4 C1 


-C 2 H 4 C1 


red -violet 


13 




H 


— CH — C H - 


— CH 3 


him ofi raiA 

uiuibJi red 


14 




H 


9 » 




9 } 


15 




H 


9 J 


— m —C h 

— *—0 2 — ^ fill 5 


■» » 


16 




H 


— CH — CM —CI 

* •» 2 * 4 ^^*— ^ * 


— C H 


9 1 


17 




H 


-CH,-CH-CN 
1 




9 1 

\ 


18 




H 


-CH 3 




violet 


19 




H 


-C 2 H fi 






20 




H 


-CH 3 


-p-C s H 4 -CH, 




21 




H 


-C 2 H B 


-p-C 6 H 4 -CH 3 




22 




H 


-CH 3 


-p-C 6 H 4 -Cl 


red-violet 


23 




H 


-C 2 H 5 






24 - 




H 


-CH 3 


-p-C 6 H 4 -CN 


>> 


25 c 




H 




-p-C 6 H 4 -OC 2 H s 


violet 


26 




H 


-C a H s 


99 




27 




H 


* * 


-p-C 6 H 4 -0CH 3 




28 




H 


-CH 2 -C 6 H 5 


-C 2 H 4 CN 


bluish red 


29^ 




-CH 3 


-CH, 


-CH, 


red-violet 
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Example 
No. 


R 2 o 


R 21 


R 22 




Sha de of dyeing 
on polyacrylo- 
nitrile fibre 


30 


-CH 3 


-CH 3 


-C 2 H 5 


-C a H 5 


red-violet 


31 






-C 2 H 4 C1 


» » 


» » 


32 




» 


-C 2 H 4 CN 


-CH 3 


7 7 


33 


» 






-C 2 H 4 -CN 




34 




>, 


-C 2 H 4 C1 


~C 2 H 4 C1 


» 7 


35 






— CH 2 — C 6 H S 


-CH, 


» » 


36 






— CH 2 — C 6 H S 


-C 2 H 5 


» 7 


37 






i > 


-C 2 H 4 CN 




38 








— CH 2 — C 6 H 5 




39 






-CH 3 


-C 6 H S 


violet 


40 








-C.H, 


7 7 


41 






-CH, 


-p-C 6 H 4 -Cl 




42 






* > 


-P-C 6 H 4 -CH, 


> J 


43 








-p-C 6 H 4 -OCH, 


» > 


44 


„ 






-p-C.H.-OCJH, 


7 > 


45 






-C,H S 


-p-C e H 4 -OCH, 


9 J 


46 








-p-C s H 4 -OC 2 H s 


9 » 


47 




„ 




-P-C 6 H 4 -CH, 


» * 


48 


-C 2 H 5 


H 


-CH, 


-CH, 


bluish red 


49 




H 


-c,h 5 


-C 2 H S 


red violet 


50 




H 


-C 2 H 4 C1 




» > 


51 




H 


-C,H 4 CN 


-CH 3 


bluish red 


52 




H 


1 ) 


-C 2 H 8 




53 




H 




-C 2 H 4 CN 




54 




H 


-C 2 H 4 C1 


-C a H 4 Cl 




55 




H 


— CH 2 — C 6 H 5 


-C 2 H S 




56 




H 


» » 


— CH 2 — C G H 8 




57 




H 




-C 2 H 4 -CN 
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TABLE T (Continued) 



Example 
No. 


&2 0 


R 21 


R 22 


R 23 


Shade of dyeing 
on polyacrylo- 
nitrile fibre 


58 


-C 2 H 5 


H 


-CH 3 


-C 6 H 5 


violet 


59 




H 


-C 2 H 5 




9 ) 


60 


» > 


H 


-CH 3 


-p-C 6 H,-CH 3 


9 9 


61 




H 


-C 2 H S 






62 




H 


-CH 3 


-p-C 6 H,-Cl 


red-violet 


63 


»> 


H 


-C 2 H S 


-P-C 6 H 4 -C1 




64 


91 


H 


-CH 3 


-p-C„H,-OCH, 


violet 


65 


»» 


H 


-C 2 H 5 




> » 


66 


»> 


H 


-CH 3 


-p-C^-OC^., 


»» 


67 


9 J 


H 


-C a H 5 


s > 




68 


-CH 3 


-CH 3 


-C 2 H<-CN 


-C a H s 


red-violet 



a: e.g. the dye of formula XV, 

(CH 3 ) 2 N-0 2 S 



^\ C-CH 3 




33C 



:_ ch=ch- 



N 
I 



ch 3 c , e 



(CH 3 ) 2 N-02S 



-CH « CH ■ 



N 
I 

CH 3 



/ 



b: e.g. the dye of formula XVI, 

I 

c 

c: e.g. the dye of formula XVII, 

!CH 3 ) 2 N-Q 2 S x ^ 

I 

CH 3 

d: e.g. the dye of formula XVIII, 



CH 2 -CH 2 -CN 



CH 2 ~CH 2 <N 



CI© 



- CH= CH 



."X7TL 

CH 3 

^ y-oc 2 h 5 



(CH 3 ) 2 N-0 2 5 




CH 3 
C-CH 



"3 



CH 3 



C*3 



\CH 3 Ct© 
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In the following Table T l3 the structural composition of further dyes is given. 
They can be produced in accordance with the procedure of Example 1 or 2 and are of 
formula X, 




5 in which R 4 , R., and R 2ll to R 1<a are as defined in the table, 5 

and and n are as defined above. A n ^ may, for example, be any of the specific anions 
hereinbefore mentioned. 



tMQrwr.irv 
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U3 
CO 

< 



Shade of dyeing 
on polyacrylonitrile 
fibre 


red -violet 

reddish-violet 

red -violet 

violet 

violet 

red-violet 

reddish-violet 

red-violet 

red-violet 

red -violet 

red-violet 

violet 

violet 

red-violet 

violet 

violet 


m 
** 


o o o o 




5 § . § 

! II 1 ill 1 111 


OS 


x g ;xxxgxxxxxxgg : 
i i ii 


o 


1 


in 

OfS 





a; 


w> 

X X 

cj = ~ : - • :ixxxxxxxx 
I 


Exp, 
No. 


*Ot-*t*--r"-r-r--r-~r^r--i--r-oooooooooo 
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3 

g 



PQ 
< 



Shade of dyeing 
on polyacrylonitrile 
fibre 


red -violet 
red-violet 
red-violet 
red-violet 
red-violet 


rt 
N 

PC 


2: 

in i/j 

x . a? x a: 

u u u u 
1 III 


ft 

OS 


X ' X 


OS 




o 
« 

PS 


X 

1 


tn 


X X 

o u . . - 


OS 


in 

X : : : 
( 


Exp. 
No. 


vo r- oo 
oo oo oo oo oo 




•SoC . JS ea I rt »- 

<— 5 O ° © <U ^ 

3« w ^ Uc u 

.2 6 <J c cur7cu« 



'5 2 



•a 
o 
o 

OA 



f 
•a 

1 
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in which the radicals R, which may be the same or different, signify unsubstituted or 

substituted hydrocarbon radicals, 
R t signifies an unsubstituted or substituted alkyl radical, 
either (i) R (1 signifies a hydrogen atom, 
5 R 2 signifies an unsubstituted alkyl radical or an alkyl radical substituted by one or 5 

more halogen atoms or cyano, aryl or alkoxy radicals, 
and R 3 signifies an unsubstituted alkyl radical, an alkyl radical substituted by one or 

more halogen atoms or cyano, aryl or alkoxy radicals, an unsubstituted aryl radical 

or an aryl radical substituted by one or more halogen atoms or alkyl, alkoxy or 
10 cyano radicals, 10 

(ii) R c signifies a hydrogen atom, and R 2 and R s together with the nitrogen atom to 

which they are attached signify a saturated or partially saturated, heterocyclic ring 

of 5 to 7 ring members, 
or (iii) R 2 signifies an unsubstituted alkyl radical or an alkyl radical substituted by one 
15 or more halogen atoms or cyano, aryl or alkoxy radicals, and R 3 and R t , together ' 15 

with the nitrogen atom and carbon atom to which they are attached and the carbon 

to which the nitrogen atom is attached, signify a saturated or partially saturated, 

heterocyclic ring of 5 to 7 ring members, 
either (x) R 4 signifies a hydrogen atom or an unsubstituted or substituted alkyl radical, 
20 and R a signifies an unsubstituted or substituted alkyl or aryl radical, " 20 

or (y) R 4 and R 5 , together with the nitrogen atom to which they are attached, signify 

a saturated or partially saturated, heterocyclic ring of 5 to 7 ring members, 
R 7 signifies a hydrogen or halogen atom, or an unsubstituted or substituted alkyl radical, 
A n ~ signifies an anion, 

25 n signifies 1, 2 or 3, and 25 

the rings B and D may optionally be further substituted by one or more non-water- 

solubilising substituents, 
and in which the terms " alkyl " alkoxy " and " halogen " are as hereinbefore defined, 

characterised by reacting a compound of formula II 3 



30 



*5 



>. 



R H 
R 



I 



30 



in which R, Rj, R*, R s and ring B are as defined above, or a compound of formula III, 



R 

^N-0?S — f \ — C- R 
R 5 U ILffi,,C- CH3 



"T-n 



in which R, R l9 R 4 , R a , A$ and ring B are as defined above, with a compound of 
formula IV, 



35 



2Z 




■«2 



*3 



35 



in which R 2 , R 3 , R,., R T and ring D are as denned above, provided that, when a com- 
pound of formula II is employed, the reacdon is either carried out in the presence 
of, or the product resulting from reaction between the compounds of formula II 
and IV is treated with, an acid of formula V, 



40 



H— A 



V 



40 
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in which A signifies a radical convertible into an anion A 11 ^, as defined above, 
or b) quaternising a compound of formula VI, 



13 



«5 




in 



R 
I 

C- R 



*6 



C - C H = CH 




*2 



21 



in which R, R u R 2 , R 3 , R 4 , R.„ R t , R; and rings A and B are as defined above, 
^ with an appropriate quaternising agent, 

and, where required, converting the anion A*- in a resulting product into another anion 

2. A process for the production of a basic, styryl dye of formula I stated in Claim 
1, substantially as herein described with reference to any one of Examples 1 to 89. 
10 3. A basic, styryl dye of formula I, stated in Claim 1, whenever produced by a pro- 

cess according to any one of the preceding claims. 

4. A basic, styryl dye containing no sulphonic acid groups or salts thereof and of 
formula I, stated in Claim 1. 

5. A basic, styryl dye containing no sulphonic acid groups or salts thereof and of 
1 5 formula I, stated in Claim 1, in which each radical R signifies a methyl radical, and R, 

to R 7 , A 1 *^, n and rings B and D are as defined in Claim 1 . 

6. A basic, styryl dye of formula la, 



10 



15 



CH 3 

(CH 3 ) 2 N-0 2 S-/\ C-CH3 




*3 



Iq 



A"© 



in which R/ signifies a methyl or ethyl radical, 
20 Rz' signifies an unsubstituted alkyl radical, an alkyi radical substituted by one or more 20 

halogen atoms or cyano groups, or a benzyl radical, 
and R 3 ' signifies an unsubstituted alkyl radical, an alkyl radical substituted by one or 
more halogen atoms or cyano radicals, a benzyl radical, an unsubstituted aryl 
radical, or an aryl radical substituted by one or more halogen atoms or alkyl or 
25 alkoxy groups, 25 

and A u § and n are as defined in Claim 1; and the terms " alkyl " alkoxy " and " halo- 
gen " are as hereinbefore defined. 

7. A basic styryl dye according to Claim 4, in which any alkyl radical contains 1 to 
6 carbon atoms. 

30 8. A basic styryl dye according to Claim 6, in which any alkyl radical contains 1 to 30 

4 carbon atoms and any alkoxy radical contains 1 to 3 carbon atoms. 
9. A basic styryl dye of formula XII, 



1CH 3 ) 2 N-0 2 S 




CH 3 

C-CH3 

C— CH = 

I 

CH 3 



CH 



VOC 2 H 5 
Vz ZnCU© 



35 



10. A basic styryl dye of formula XIV, 

tCH 3 J 2 N-025 x 




CH 3 



CH s CH 




XIV 



OCH, 



V 2 ZnCl^© 



35 
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11. A basic styryl dye of formula XV, 

ICH 3 } 2 N-0 2 S v ^ ^"3 w 

CH 2 -CH 2 -CN 




12. A basic styryl dye of formula XVI, 

ich 3 ) 2 n-o 2 s v CH 3 ^ 

- C ~ CH 3 CH 2 -CH 2 -CN 
C-CH=CH--<f 

I CH 2 -CH 2 <N 
CH 3 CI© 




13. A basic, styryl dye of formula XVII, 

lCH 3 ) 2 N-0 2 S v ^ CH 3 



N 
I 

CH 3 




14. A basic, styryl dye of formula XVIII, 



1CH 3 ) 2 N-0 2 S *f H 3 

\r\ c-CH \ H * 




/ 

N. 



XV ILL 
CH 3 



©✓C-CH ^ CH^f 

7 . -ch 3 a 



CH 3 

15. A process for exhaust dyeing, pad dyeing or printing polyacrylonitrile or 
acrylonitrile copolymer fibre, in the form of loose fibre, yarn or fabric or as a com- 10 
ponent of blend yarn or fabric, which comprises applying a dye according to any one 

of Claims 3 to 14, thereto. 

16. A process according to Claim 15, substantially as herein described with refer- 
ence to Example 90. 

j 5 17. A process for exhaust dyeing, pad dyeing or printing synthetic polyamide or 15 

polyester fibre, modified by the introduction of acid groups, in the form of loose fibre, 
yam or fabric, or as a component of blend yarn or fabric, which comprises applying a 
dye according to any one of Claims 3 to 14, thereto. 

18. A process for dyeing or printing leather, or colouring plastics, which com- 

20 prises applying a dye according to any one of Claims 3 to 14, thereto. 20 

19. A process for dyeing paper, which comprises applying a dye according to any 
one of Claims 3 to 14, thereto. 

20. A process according to any one of Claims 17 to 19, substantially as herein 
described. 

25 21. Polyacrylonitrile and acrylonitrile copolymer fibres, in the form of loose fibre, 25 

yarn or fabric or as a component of blend yarn or fabric, whenever exhaust dyed, pad 

dyed, or printed with a dye according to any one of Claims 3 to 14. 

22. Synthetic polyamide or polyester fibre, modified by the introduction of acid 

groups, in the form of loose fibre, yarn or fabric, or as a component of blend yarn or 
30 fabric, whenever exhaust dyed, pad dyed or printed with a dye according to any one of 30 

Claims 3 to 14. 

23 Leather, whenever dyed with, and plastics whenever coloured with a dye 
according to any one of Claims 3 to 14. 

24. Paper, whenever dyed with a dye according to any one of Claims 3 to 14. 
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25. A dye containing no sulphomc acid groups and of formula I, stated in Claim 1, 
substantially as herein described with reference to any one of Examples 3 to 8, 10, 11 
to 24, 26 to 28 and 30 to 89. 
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